Abstract Many methodologies identify, analyze, and assess static risks to quantify potential disaster losses based on past and current events. Static methodologies will not, however, capture how climate change and adaptation are rapidly affecting the natural and social systems in many areas. Local and global changes such as those associated with development investments, livelihood pressures, political stability, and demographic trends are also affecting many areas, especially in emerging economies. Risk identification, analysis, and assessment methodologies must integrate all changes dynamically so that risk reduction and development decisions can be based on future needs. After a theoretical explanation of how to integrate dynamic changes, a static Household Economy Analysis (HEA) completed for a rapidly changing area of East Timor was altered using current trends to make the analysis more dynamic. Some inherent difficulties exist with a more dynamic approach and recommendations for overcoming them are presented. Research, government, and nongovernment personnel interested in integrated approaches to risk reduction and development decision-making in areas subject to rapid change will find the study useful.
Introduction
The word "integrated" is used to describe many different approaches to disaster risk reduction (DRR) and climate change adaptation (CCA), causing confusion. Contemporary literature calls for integrating CCA and DRR (Kelman and Gaillard 2010; Mercer 2010 ) and for generally integrated approaches to development decision-making that incorporate changes in climate and disaster risks (White, Kates, and Burton 2001; Turner et al. 2003; Wisner et al. 2004; Birkman n 2006) (IPCC 2012) has called for integration to better understand the links between all factors that contribute to risk, especially the importance of characterizing dynamic uncertainty and complexity of development impacts, climate change, and vulnerability interventions (IPCC 2012) . In emerging economies and other areas undergoing rapid change, factors such as development investments, livelihood pressures, political stability, and demographic trends are affecting natural and social systems too much to base decisions exclusively on past and current data.
. The 2012 IPCC Special Report on Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation
The types of integration discussed in the literature include: bridging community risk reduction plans spatially with those of neighboring communities and upscaling with those of higher government levels (Daly et al. 2010) ; mainstreaming risk reduction into development plans (Mitchell 2003) ; including all internal subcommunity vulnerable groups and involved external stakeholders (Schmuck-Widmann 2001; Cronin et al. 2004 ; RTF-URR, UNISDR, and Kyoto University 2010; Mercer et al. 2010) ; considering all sectors and basic societal functions (Sundnes and Birnbaum 2003; Tran and Shaw 2007) ; utilizing biophysical and socioeconomic approaches in multidisciplinary studies (McEntire 2004; Larsen 2006; Kelman 2010) ; employing quantitative and qualitative methods (Wisner et al. 2004; Birkmann and Wisner 2006; Alexander, Bahnipati, and Rahman 2010) ; bridging across all risk factors (Louis 2007) ; and dynamically incorporating past, present, and future risks (Birkmann and Wisner 2006; Alexander, Bahnipati, and Rahman 2010) . To address this confusion, Alexander and Mercer (2012) developed the framework in Figure 1 , which incorporates all eight integration types to optimize for community risk identification, analysis, and assessment, while also allowing for evaluation and enhancement of the methodologies used to address integration.
Household Economy Analysis (HEA) is a food and livelihood insecurity assessment methodology developed in the 1990s to improve aid and agriculture decision-making. It is frequently used in countries in which people suffer from a lack of access to food and income (Frankenberger 1996; Boudreau 1998 It quantifies how people within a community gain access to food and income in baseline years and predicts how much access will be affected by changes from a risk scenario in adverse years, using a common indicator. Information on baseline access to food and income, hazards and other factors affecting access to food and income, and coping strategies for obtaining food and income in adverse years is combined to estimate net food and cash income for the current year. This estimate is then compared to a survival threshold and a livelihood protection threshold to determine if survival or livelihood intervention is required.
Household Economy Analysis is a methodology that could incorporate all eight types of integration (see Table 1 ). Dynamic modifications would incorporate expected changes in the baseline and risk scenarios. A dynamic extension of HEA would determine if capacities are sufficient to ensure that food and income would be available to withstand everyday stresses and the occasional hazardous conditions that are expected (Wisner, Gaillard, and Kelman 2012) .
Optimizing integration depends on location-specific assessment conditions, objectives, and constraints. HEA has been adapted to address some of them. The original HEA methodology remains appropriate for incorporating past and current trends to assess current year deficits in places with food and livelihood insecurity and people living below the poverty line (Okoth 2011) . In areas such as Sri Lanka (Arumugam 2008 (Arumugam , 2010 and the Congo (Guluma 2003) in which an ex post understanding of how paradigm changes, such as a major disaster event or cessation of conflict, have affected food and livelihood security, multiple HEAs can be conducted over time. RiskMap and its recent successor RiskMap2 are computer software programs developed for performing integrated spreadsheet analysis for Household Economy Analysis. They have allowed more rigor and robust analysis but currently lack some important elements required for dynamic prescriptive abilities (Rethman 2012 ). For such an ex ante dynamic understanding of the effects of changes and interventions, optimizing integration requires decisions regarding how to best analyze dynamic changes in the baseline and their outcome. Future scenario analysis is one candidate approach that has been recently combined with HEA to show potential future effects of livelihood activity, price, climate, and intervention changes on the baseline and outcome (FEWS-NET 2011; FSNAU-Somalia 2011; Diop and Faye 2012; FEG Consulting 2012a , 2012b King 2012; Venton et al. 2012) .
This article examines how the utilization of future scenarios can extend HEA to better integrate development planning and dynamically incorporate changing baseline conditions and risk factors. The methodology section examines the HEA process and proposes theoretical modifications to make the HEA framework more dynamic. Then the results of a static HEA and simulation results that include some dynamic assumptions are presented. These results are compared and some of the important implications are explored. Finally, suggestions for overcoming the limitations of applying a more dynamic methodology, as well as some concluding remarks, are presented. 
Household Economy Analysis Methodology: Static and Dynamic
Although extensive information regarding the mechanics of the HEA methodology is available elsewhere (Boudreau 1998 ; FEG Consulting and Save the Children 2009), dynamic extension requires understanding the six steps described in Table 2 . Steps 1 through 3 construct baseline sources and uses of food, non-food items, and income in normal years with no extreme hazardous events. In Step 1, Livelihood Zoning involves national and regional level key informants delineating which zones have the same general livelihood patterns so that each can be studied separately. In Step 2, Access Breakdown requires that key informants within a zone divide households into focus groups according to their wealth, household characteristics, gender, abilities, or other attributes that differentiate the levels of goods and services that people can access in normal and adverse times. In
Step 3, Livelihood Strategies Analysis requires focus group representatives to reveal qualitative and quantitative information about types and percentages of the sources and uses of food, non-food items, and income in normal years. This sources and uses data is expressed as a percentage of minimum diet energy needs or of minimum income needed for survival. This enables comparison among the categories and across groups. If the total of all categories for any group is below the survival threshold, survival provisions can be explored.
In Steps 4 through 6, an adverse event year is compared to the baseline year to reveal group capacities, vulnerabilities, and threshold deficits. In Step 4, Problem Specification begins with key informants utilizing information regarding past disaster events and experiences to construct an adverse event scenario of the direct impacts for hazards affecting the community's production, market access, service provision, or other main drivers of sources and uses of food, non-food items, and income. The focus group representatives utilize this information to discuss their perceptions of how these impacts will cause further losses and/or be buffered by existing capacities. Quantitative and qualitative information are then compiled about these perceived effects on all types and percentages of the sources and uses of food, non-food items, and income discussed in the baseline analysis. In Step 5, Coping Capacity Analysis further reveals experience and knowledge of coping capacities and each group's expectation of how much coping will reduce the effects of losses on their food energy and income consumption. Finally, in Step 6, Projected Outcome involves calculating the projected minimum food energy needs or survival income that group members expect to access in an adverse year. These outcomes can then be compared to thresholds determined by the relief agencies for the food and income needed for survival and for ensuring that livelihood assets can be sustained. The resulting deficits indicate the expected required levels of survival or livelihood assistance.
Because of its collaborative ability to predict expected deficits, HEA has been used by programs whose focus is on post-event survival and livelihood assistance (FEG Consulting and Save the Children 2009). The past, however, is now less indicative of future expectations in places where hazard, climate, related adaptation, investment, interventions, and other changes are rapidly altering capacities and vulnerabilities. This suggests that making the methodology more dynamic by incorporating expectations of future changes would allow HEA to be used for planning and optimizing proactive adaptation and prevention measures for DRR, CCA, and development programs.
The first step in addressing the limitation of using past and current data is the formulation of Future Baseline Scenarios and Future Adverse Event Scenarios. These are predictions for a certain time period based on discussions with external stakeholders such as government agencies, international organizations, and scientists and internal stakeholders such as local leaders, local NGOs in the area, local providers of goods and services, and community vulnerable subgroup members. The Future Baseline Scenario is a summary of current and expected changes in basic functions that affect household access to goods and services. Such changes may include investments and trends related to climate, environmental amenities, markets, demography, land use, food production and availability, health care, education, housing, power, water supply, sanitation, public safety, transportation, communications, recreation, and religious and cultural activities. While more opinions are generally better, the result must be synthesized into a format that can be understood and used at the community level such as a visual future land use map and simple categorized descriptions of main expected changes. Likewise, the Future Adverse Event Scenario is a synthesized and usable summary of how these Future Scenario changes will affect household and livelihood vulnerabilities and adaptive and buffering capacities in the community and how these expected changes will interact with expected changes in hazards and other risk factors. The process must ensure that the perceptions of different stakeholders are valued. The scenario must be neither too controversial nor too inaccurate. As any resulting scenarios that can be effectively used and are indicatively better than using only past and present data are desirable, perceptions of accuracy must be balanced with acceptability.
Table 2. Steps of Household Economy Analysis

Steps
General Static Dynamic
Baseline Analysis
Step 1 Step 6: Projected Outcome -Subtract amounts likely saved through coping from initial effects to reveal the projected deficit from the baseline -Express results for each group as projected % deficit of minimum energy or income needed for survival or sustaining livelihood assets for each group -Utilize deficit %s to predict levels of survival and/or livelihood assistance to be needed -Express results for each group as static projected % deficit relative to thresholds -Utilize deficit %s to predict levels of reactive assistance to be needed -Express results for each group as dynamic projected % deficit relative to thresholds -Utilize deficit %s to predict: levels of deficits to be addressed through proactive adaptation and prevention measures; potential effects of investments on deficits Dynamic changes in the HEA process depend on how these scenarios are used. As shown in Table 2 , Future Baseline Analysis begins with adding the Future Baseline Scenari o to Step 1 to allow any expected changes in demography, land use, and market infrastructure to help predict the zones to be used in planning. In Step 2, Access Breakdown is based on the current community groups' expected changes in normal and adverse years due to investments and various trends. When working in the community, an understanding of the current baseline for sources and uses of food, non-food items, and income must be achieved with focus groups before any discussion can be effective. After perceptions of current baseline sources and uses are revealed in the Livelihood Strategy Analysis, the Future Baseline Scenario can be explained so that perceived impacts can be elicited to compile the expected future baseline.
Using this future baseline for comparison, Future Outcome Analysis bridges perceptions of external researchers and internal observers to create a Future Adverse Event Scenario based on expected changes in hazards, vulnerabilities, and capacities in the community. In Step 4, after focus group discussions of vulnerabilities and capacities to withstand past and present hazards, Problem Specification utilizes discussion of the Future Adverse Event Scenario to develop an understanding of the expected changes for adverse year disaster events. This will include expected effects of climate change and of related climate change adaptation measures. A discussion of their expected indirect effects and those of the Future Scenario on their vulnerabilities and capacities to prevent losses then follows. Participatory exercises reveal the expected future losses of sources and uses of food, non-food items, and income.
In
Step 5, Coping Capacity Analysis considers the expecte d effects from the Future Scenario on poverty conditions and adverse year production, sale, consumption, and acquisition on losses of food energy consumed or income earned. In Step 6, the Projected Outcome percentages are compared to the threshold scenarios. Expected future deficits between the future baseline and these thresholds can be used to plan for post-event survival and livelihood maintenance to reduce future losses. The following section describes simulation of the results of a dynamic HEA using a case study from Timor Leste. This case study illustrates how a dynamic HEA could determine the potential effects of agricultural investments and other changes on future deficits so that planning as well as adaptation, prevention, and assistance could be modified accordingly.
Static Case Study and Dynamic Simulation
In 2004, as part of an integrated project in Venilale subdistrict of Timor Leste, project beneficiaries, local extension agents, national ministry employees, and international agency officers sought information regarding the potential effects of new seeds, crops, and agricultural methods that were being considered for implementation. Concerns were also expressed about the effects of flooding, droughts, rat infestations, and other hazards on the area. A simple, static Household Economy Analysis was conducted with project beneficiaries in Venilale who were part of a workshop aimed at improving district-level and farm-level agricultural decision-making (Alexander 2004; Alexander, Bahnipati, and Rahman 2010) .
Venilale is located in the district of Baucau in the interior of the Seical watershed in the northeastern part of Timor Leste. The profile of relevant socio-demographic characteristics for the area for the purposes of the methodology is found in Table 3 . This case study serves as an example of how the methodology can be integrated to include effects of development initiatives, climate change, and hazard events as part of a risk scenario of a 40 percent loss in crops from the aforementioned hazards that represent an indicative bad year. The introduction of a dynamic adverse event scenario demonstrates how HEA can be extended in any location to better dynamically integrate the risk factors associated with climate change and examine the effect of a proposed investment in agricultural decision-making.
Computation of the energy deficiencies for different groups was completed by the external facilitator based on the input of and direction from community members. Computations requiring information from community members and used by community members in collaborative decision-making is an inherent limitation of quantitative methodologies. Maximizing community engagement through increased capacity within the community to conduct the arithmetic calculations and to create and analyze spreadsheets of resulting data should improve credence of the results and the community's overall participation in decision-making.
In Venilale, the livelihood zoning, market analysis, and vulnerability groupings were completed with key informants according to HEA guidelines utilizing the assumptions listed in Table 3 . Focus groups then used the participatory method of proportional piling to provide data for their sources of food, uses of food, sources of non-food income, and expenditures analysis. From these data, the baseline total income as a percentage of the 2100 kilocalories minimum daily energy needs was calculated as the sum of food income in kilocalories and non-food income converted to kilocalories. As shown in Figure 2 , although survival and livelihood protection thresholds were not determined for this study, baseline analysis results of 191 percent and 171 percent of minimum energy needs for the high and average access groups seemed relatively high while the low access group result, at 114 percent, was likely very near the livelihood protection threshold in normal years.
For the outcome analysis, key informants and focus group participants determined the potential effects of hazard or disaster event damages on this baseline. They agreed on an adverse event scenario of 40 percent of crops being destroyed from a combination of hazards in a typical 1-in-10 year "bad year." Due to different indirect effects across groups, discussions of the deficit effects resulted in a 50 percent decrease in consumption for the low group, 42 percent for the medium group, and 45 percent for the high group. Consideration was then given to the expected effects of coping such as reducing savings, borrowing, receiving remittances, selling assets, making and selling items, growing and selling short-duration crops, and consuming otherwise inferior foods. Total income as a percentage of minimum daily energy needs was calculated again for the adverse year with and without the effects of coping. The high group's initial baseline level and more effective coping mechanisms resulted in a level of spending equal to 134 percent of minimum energy needs that, while reduced, was well above any livelihood protection threshold. The medium group, at 116 percent, might have required livelihood assistance. The low group, struggling with livelihood protection even in normal times and dropping to 62 percent of its minimum energy needs in adverse times, would have needed significant survival assistance.
These results reflect static vulnerabilities as assessed in 2004. To analyze the net results of any endogenous interventions, other endogenous dynamic changes, or exogenous changes, a dynamic HEA methodology is required. If a dynamic HEA had been conducted in 2004, future scenarios would have been constructed collaboratively by internal and external stakeholders to determine the expected future changes in the baseline and a future adverse event. As this was not done as part of the original study, the lead author returned to the study area in 2011 to simulate this by utilizing information gained from key informants and related research reports about relevant trends affecting livelihood zones, access groups, and baseline sources and uses of food and income in the previous seven years. Information was also obtained regarding expected changes over the next three years to simulate a Future Baseline Scenario and Future Adverse Event Scenario. These inputs were used in place of baseline and outcome analysis with the participatory focus groups as required by the methodology, and the types of results that might have been obtained were simulated using a spreadsheet algorithm. The results are meant to illustrate the usefulness of conclusions that might be drawn from a dynamic HEA methodology.
If the dynamic HEA methodology had been employed, the stakeholders would have been involved in discussing trends to create the scenarios. Instead, for simulation of potential results of that process, a number of important changes taking place in Venilale were used by the lead author in consultation with representatives of agencies working in the area to make indicative assumptions for use in the scenarios. Changes from the static assumptions and the rationale for them in the dynamic baseline analysis are shown in Table 4 . Despite significant expected increases in population (Molyneux et al. 2012) , the livelihood zones and access breakdowns are assumed for simplicity to remain the same. For the Livelihood Strategies Analysis this population increase could be important. Each family's size was arbitrarily assumed to increase from six to eight although results are subject to sensitivity analysis with bigger or smaller increases for different groups. To feed this larger population, productivity of the staple crops of corn and rice are increasing. The 2010 World Bank report on agricultural productivity in Timor Leste described key improvements for rice and corn as GiZ's Integrated Crop Management (ICM) methods for rice and the new varieties and storage methods for corn introduced by a program of Timor Leste's Ministry of Agriculture and Fisheries called Seeds of Life (World Bank 2010) . Yield per hectare is expected to increase by more than 100 percent for rice using ICM methods and more than 40 percent for corn with the new sele variety. For simplicity, yield increases are assumed to affect all access groups uniformly though yield increases for those with more capital and input access could be better.
In a complete dynamic analysis, expected changes in costs of production over time should be included. For this indicative simulation that focuses on changes in yields, adverse events, and population, the differences in costs of the new corn variety and rice methods are considered negligible since increased fertilizer and other inputs are not considered significant factors in yield functions. Generally from the farmer's viewpoint, input costs should be decreasing as more, better inputs are free from the government and about 50 percent less seed and fertilizer are needed per hectare for planting rice in ICM rows. No changes are expected in milling losses for rice or shelling losses for corn. Although corn storage losses from moisture and weevils are expected to increase with the sele variety, an improved corn storage method was introduced by Seeds of Life. This method can eliminate storage losses for both corn varieties entirely. Informants expected no significant increase in the percentage of rice or corn sold or purchased since the expected production Table 4 . Steps and assumptions of the dynamic baseline analysis
Item
Expected Change Rationale
Using Future Baseline Scenario Assumptions:
Step 1: Livelihood Zones No change Assume no significant change to production and marketing by zone
Step 2: Access Group Breakdown
No change Some within groups changing, number of fields allocated to rice or corn is changing for some, standard of living for some increasing with higher expenditures; per Molyneux et al. (2012) , population in each livelihood zone is increasing, so assume that household size increases from 6 to 8; assume that the combination of agricultural improvements and population growth results in composition of the access groups not changing significantly
Step 3: Livelihood Strategies Analysis Consumption Rice & corn consumption increases as a % of increased production All other consumption constant (no consumption function; no substitution; consume all grown up to 4 tonnes with no increases in sales or purchases; no price forecasting possible) threshold for increased sales of yields of four tonnes per hectare would not be reached until after the cutoff date for analysis. For a more thorough analysis, consumption functions with the elasticity of the percentage purchased, sold, and substituted for consumption with the expected percentage changes in production and expected effects of forecast price changes might be considered. Kilocalories needed for survival varies with people's sizes, metabolisms, and ages but average energy needs can be assumed to remain constant. As there are also no significant expected changes in types of livelihoods, the thresholds are assumed constant. The major change in assumptions for the dynamic adverse event scenario, as shown in Table 5 , is an assumption attributed to the effects of climate change and other creeping environmental problems (CEP). Although changes in productivity from climate and related changes in Timor Leste are expected to be negligible in normal years (Molyneux et al. 2012) , extreme events are expected to have more severe impacts (Kirono 2010) . Precise projections of the meteorological, production, or consumption effects on the different groups would improve dynamic predictive ability. Since they are not yet available, this simulation assumed an initial value subject to a 5 percent increase in pre-coping consumption losses for each group. A more thorough analysis might also consider effects of expected changes from adaptation, including preparedness for coping and buffering of direct and indirect losses. Buffering through elimination of corn storage losses should significantly improve the amount of food available in the "hungry months" of adverse years. Although improved production could positively affect coping through savings and population increases and CEP could negatively affect mechanisms such as access to inferior foods or quick crop planting, coping as a percentage of initial losses is assumed constant.
Incorporating these assumptions into the spreadsheet simulation algorithm produced the results in Table 6 . The most significant simulation result is that the increases in agricultural productivity provide very little help for the most vulnerable group in normal and adverse years because most of their food and income comes from sources that do not benefit from these improvements. If yields improve enough to increase the amount sold and decrease prices or to increase the need for labor on the agricultural fields of the high and medium access groups, this low access group might eventually benefit. Even without considering the effects of climate and population change, the low group would remain in need of survival assistance in adverse years unless new livelihood innovations benefit them. Climate change effects would eliminate all their marginal gains and population change would exacerbate their vulnerability to being unable to meet survival and livelihood thresholds.
The group with the most access to resources would benefit from better yields in normal and adverse years despite climate and population change. The gains for the average group may Step 4: Problem Specification Climate change & other CEP effects on consumption loss Increase for each group by 5% (high from 45% to 50%, medium from 42% to 47%, low from 50% to 55%) Increased severity of extreme events and negligible changes in normal years in Timor Leste Storage loss reduction 20% traditional and 50% sele corn variety storage losses eliminated Seeds of Life recommended storage methods eliminate corn vulnerability to moisture and weevils; no change for rice
Step 5: Coping Capacity Analysis Coping Constant % of consumption losses (8% for low, 23% for medium, 33.3% for high)
No change in coping abilities
Step 6: Projected Outcome Projected Outcome No change in procedure Thresholds assumed constant be just enough to push them above the livelihood maintenance threshold in adverse years. Sensitivity analysis that reduces productivity gain and increases population growth assumptions can eliminate these gains entirely. The corresponding results show that the low access group will face severe challenges to their survival and resilience, findings that would not be anticipated based on the static HEA results. These findings support the claim by Molyneux et al. (2012) that population change will negate gains of agricultural productivity in Timor Leste and further show that the absence of price, labor, or beneficial development effects will result in further weakening the survival and resilience of those with least access to land and other resources. This simulation shows the type of implications that such a dynamic analysis could reveal.
Discussion and Recommendations
The preceding case study is only intended to be indicative of how the proposed dynamic HEA methodology might be useful. In doing so, it reveals significant differences between the results of a static and a dynamic analysis in an area that exemplifies the rapidity of change in many areas. Like in Venilale, baseline and risk factor conditions are changing rapidly elsewhere due to effects of such factors as new investment, land use, and livelihood practices; demographic change; alterations of the environmental landscape; variability of climate and extreme events; and adaptation to them. In such areas of rapid change, static risk identification, analysis, and assessment will not help people to anticipate and adapt to the risks that they are likely to face. The required dynamic analysis is more complex in terms of input and analysis required. One potential problem relates to the need for many assumptions regarding changes and how those changes will influence other factors. A limitation of the simulation in this study was that these assumptions and the resulting scenarios were not collaboratively developed by the stakeholders in the effects of change in the area as proposed in the methodology. For this simulation, potential changes in production costs; in purchase, sale, and substitution with increased production; in livelihood zones and access groups; and in effects on adaptation, buffering, and coping were neglected for simplicity. Figures for expected population growth and impacts on extreme events from climate change and creeping environmental problems were assigned arbitrarily based on their expected direction. Accurate local data regarding meteorological, production, and consumption effects of climate change in normal and adverse years remain unavailable, but emphasis should be placed on creating flexible scenarios that provide indicative information subject to change. Useful scenarios can be developed through bridging perceptions of biophysical and socioeconomic researchers that focus on the potential natural and social systems effects and the perceptions of key informants and focus group representatives about how these may translate into specific direct and indirect impacts on food and income in the community.
More indicative results will be obtained in future analyses if disciplines, methods, and stakeholder integration produces more accurate assumptions about expected changes.
Another potential problem with risk assessments in areas of rapid change is that temptations arise to consider qualitative information from at-risk community discussions as less useful than externally generated model-driven quantitative information. Such external models can provide useful indications of the sources and amounts of change and can also be based on subjective assumptions that do reflect the local current context. External models cannot incorporate institutional breakdown, cascading disaster effects, and the resulting losses as effectively as focus groups. Focus group discussion results that are informed by scenarios based on internally and externally generated models of likely changes and that are triangulated with focus group discussions and external analysis can best lead to useful information for decisionmaking. In order to inform these discussions, scenarios need to creatively incorporate what changes are known, along with the complexity and uncertainty of unknown changes in ways that are understandable and usable for triggering focus group discussion. Differing perceptions should be valued in a manner that balances acceptability and accuracy. A dynamic HEA should be tailored so that all such possible sources of relevant information are synthesized for optimal risk-based development decision-making.
Returning to Venilale seven years after the original study, which provided baseline data for this study, was done only to simulate the scenarios that would have been a part of the original analysis in a true dynamic HEA. This is not meant to indicate that dynamic studies that incorporate scenarios are stand-alone assessments. Longitudinally comparing results over time and modifying scenarios to more accurately reflect expectations of changes should be part of a continuous dynamic assessment process. Part of this continuous assessment process should involve capacity building to improve the skills of internal stakeholders in conducting the analysis. As mentioned previously, a dynamic HEA should aim to minimize the disruption of the collaboration between internal community members and external facilitators that can be inherent in studies utilizing some quantitative computations. One way of minimizing this disruption is to train representatives of the community in the basic arithmetic and spreadshee t analysis that will enable them to eliminate disempowering division of roles. Continuous assessment could then involve determination of expected needs that is co-facilitated by internal and external stakeholders in the decisions that will result regarding planned investments and adaptation.
One significant advantage of the HEA approach to stakeholder integration is its intrinsic focus on differentiating across vulnerable groups within communities. Recent criticisms of food and livelihood insecurity assessments that have failed to address differences in groups emphasize the need for focus group analysis to understand long-term socio-political marginalization processes. These dynamics result in significant differences in how different groups are affected by (Collinson et al. 2002; Majid and McDowell 2012) . The simulation in this study did not explicitly incorporate long-term socioeconomic changes in baseline or coping access among different groups and recommends considering such changes in future studies. Finally, optimizing integration depends on locationspecific conditions, objectives, and constraints. While most factors are important to consider theoretically, resource availability for the assessment may limit the extent of integration that is optimal. Optimization depends on the perceived importance of the different types of integration on the projected deficits and the prescribed investments and interventions given the resources available for the study. A practical recommendation for implementing integration optimization is for all agencies proposing an HEA or other risk identification, analysis, or assessment to include a one-page evaluation in the inception report describing how much of each type of integration is to be included in the study. Like the template evaluation table in Table 7 , this evaluation should include justification for including or not including each type and explaining the methodology that will be used to address the local conditions, objectives, and constraints.
Conclusions
The many types of integration in risk identification, analysis, and assessment methodologies lead to confusion and to a silo approach to providing information for decision-making. Despite improvements in bridging some aspects of disaster resilience work, obstructions remain due to the separation of responsibilities between NGOs doing response and risk reduction work and governments doing development and environmental planning work; perceived budget conflicts among agencies responsible for climate change adaptation, disaster risk reduction, and development work; and lingering misconceptions about climate change work being focused on the environment and the future and disaster work being focused on response and the past. Following the types of integration in Alexander and Mercer (2012) , this article demonstrates ways to improve the use of integration in a representative risk identification, analysis, and assessment methodology so that its results are more useful for risk reduction and development decision-making.
HEA was identified as an interesting methodology for extension because it already addressed most aspects of integration and was found lacking in aspects deemed important in recent literature. In locations undergoing rapid environment and development-induced changes, dynamically incorporating changing risk factors to better enable risk reduction and multi-sector development decision-making is needed. The dynamic HEA extension improved the methodology by indicating predicted deficits of food and income based on changes that are expected to affect the ability of household groups to access them in normal and adverse years. In doing so, it enables better integration into development decisionmaking because agencies can consider the potential effects of proposed investments and other proposed changes on future deficits. Such dynamic analysis will help ensure that challenges such as those faced by disadvantaged populations in the analysis can be better anticipated and addressed.
A dynamic HEA should also optimize stakeholder integration to co-create risk knowledge for risk-based development decision-making as described in Alexander and Mercer (2012) . It can help to integrate analysis of livelihoods and markets with analysis of other sectors and functions by linking the analysis to models for water, health care, and other sectors to show cross-sector effects of investments and interventions. Further research is recommended to determine how to locally optimize integration. For this, comparison of the insights from this article with those in Alexander and Mercer (2012) and other relevant recent studies of integration is recommended. Further research is also recommended regarding how to locally implement a dynamically integrated HEA and to generate the underlying future scenarios. Additionally, the foregoing evaluation and extension approach should be considered for optimizing integration in other food and livelihood insecurity assessment and other risk identification, analysis, and assessment methodologies.
